An antisense oligonucleotide to 1-cys peroxiredoxin causes lipid peroxidation and apoptosis in lung epithelial cells.
1-cys peroxiredoxin (1-cysPrx), a member of the peroxiredoxin superfamily, reduces phospholipid hydroperoxides as well as organic peroxides and H(2)O(2). To determine the physiological function(s) of 1-cysPrx, we have used an antisense strategy to suppress endogenous 1-cysPrx in L2 cells, a rat lung epithelial cell line. A 25-base antisense morpholino oligonucleotide was designed to bind a complementary sequence overlapping the translational start site (-18 to +7) in the rat 1-cysPrx mRNA, blocking protein synthesis. Treatment with an antisense oligonucleotide for 48 h resulted in approximately 60% suppression of the 1-cysPrx protein content as measured by immunoblot analysis and an approximately 44% decrease of glutathione peroxidase activity as compared with random oligonucleotide treated and control (vehicle only) cells. Accumulation of phosphatidylcholine hydroperoxide in plasma membranes was demonstrated by high pressure liquid chromatography assay for conjugated dienes (260 pmol/10(6) cells for antisense versus 70 pmol/10(6) cells for random oligonucleotide and control cells) and by fluorescence of diphenyl-1-pyrenylphosphine, a probe for lipid peroxidation. The percentage of cells showing positive staining for annexin V and propidium iodide after antisense treatment was 40% at 28 h and 80% at 48 h. TdT-mediated dUTP nick end labeling assay at 48 h indicated DNA fragmentation in antisense-treated cells that was blocked by prior infection with adenovirus encoding 1-cysPrx or by pretreatment with a vitamin E analogue. The results indicate that 1-cysPrx can function in the intact cell as an antioxidant enzyme to reduce the accumulation of phospholipid hydroperoxides and prevent apoptotic cell death.